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Most Cherenkov experiments focus on detecting a continuous Cherenkov
radiation spectrum, in principle, from the sub-THz/THz range to “soft” X ray.
However, in the recent experiment on the Mainz Microtron MAMI, Germany,
the possibility of detecting quasi-monochromatic Cherenkov peaks was confirmed
using a high-energy electron beam and a thin quartz plate. Such experimental
results were compared with the polarization currents model results, and a fair
agreement was obtained. In the chase for even better agreement between theoretical
and experimental results, it was decided to try out the Geant4 toolkit. Therefore,
this paper aims to present Geant4 obtained results and compare them with both
experimental and polarization currents model’s calculations. The first tryout with
pencil-like electron beams, i.e., conditions used in analytical calculations, gave rather
bad results. However, more realistic Gaussian beams gave much better results, even
comparable to the analytical model results. Moreover, the results obtained for both
beams are significant in drawing conclusions and open many possibilities for future
improvements.

B GosblIMHCTBE 9KCIIEPUMEHTOB € H3JydeHHeM UepeHKOBa perHCTpUpyeTCs Hempe-
PBIBHBIF CIIEKTP, HauMHas OT yacToT, OJIM3KMX K TeparepleBOMy AHaNasoHy, M 3a-
KaH4YMBash MSITKHM DeHTreHoBCKUM. OQHAKO MOCJeJHHUH 3KCIEPUMEHT, NPOBEJEeHHEBIH
Ha MukporpoHe MAMI (Maiinu, [epmMaHus), nokasbiBaeT, YTO CYLIECTBYET BO3MOX-
HOCTb PErucTpalMHM KBa3HMOHOXPOMHBIX MHKOB H3JyueHHs UepeHKOBa C MOMOLIbIO
TOHKOH KBapLEeBOH IJIACTHHBL M BBICOKOYHEPreTHUECKHX 3/EKTPOHOB. JKCIIePUMEH-
TaslbHble JlaHHble OBbLIM CpPaBHeHbl C MPEJICKAa3aHHSMH MOLEJH TMOJSAPU3aLHOHHBIX
TOKOB, U IIOJIyYEHO HEIJI0OXOe coIylache MexAy HHUMHU. JlJjsi u3ydueHHs BO3MOKHOCTeEH
yJIy4lleHHs] COIJIAaCOBAaHHOCTH De3y/lbTaTOB JKCIEPUMEHTa U TEeOPUH ObLIO pelleHo
nonpo6oBath Hcrosb3oBaTh naxkeT Geant4. IlosTomy npencTaB/eHEl AaHHble Mofe-
aupoBaHus B Geant4, KoTopble CPaBHHUBAIOTCS C 3KCIEPUMEHTA/JbHBIMU U TEOPeTH-
YecKMMH pe3y/bTaTaMu. Ha mepBoM 3Tame Hcrosb3oBasics TOUEUHBIH MY4OK 3JeK-
TPOHOB 10 aHaJOrMH C TEOPeTHYeCKOH MOJesblo, B pe3yJbTaTe He OBLIO MOJYyuYeHO
Xopolero cornacus Mexpay HuMu. Ho mpu ucnosb3oBaHuu ©oJjiee peanuCTHUHOTO
nyuyka ¢ pacnpefieneHveM [aycca mnoJsyueHHble pe3ysbTaThl OKa3aJHCh Jyuylle IpPH
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CpPaBHEHHH C TeopeTHUecKoH Mojenbio. Bojee Toro, nanHele, nojsy4yeHHble A 000UX
TUIOB MYYKOB, BaXKHbl /151 CPAaBHEHUS U OTKPBIBAIOT MHOXKECTBO BO3MOXKHOCTEH AJs

YIIy4lIeHHS.
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